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(57)Abstract 



PURPOSE: To provide density control for an image forming device, 
free from an environmental fluctuation and an edge effect. 
CONSTITUTION: A reflected light quantity from the toner deposition 
zone of a density reading patch formed on a rotary drum 3 and a 
substrate zone is detected by a density detecting section formed out 
of a density sensor 9, a detection circuit 10 and a reference voltage 
circuit 11. Also, a control section 12 performs the time integration of 
a detected result, on the basis of an ordisr equal to or above the first 
order and, then, detects the maximum value of the integration. 
Furthermore, the section 12 changes reference bias applicable to 
developing units 5 to 8, depending upon a ratio of the detected 
maximum value of the toner deposition zone to the maximum value of 
the substrate zone, to control the density of an image to be formed. 
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A. Relevance of the Above- identified Document 

This document has relevance to claims 1, 9-12, 16, 
18-21 and 25-28 of the present application. 

B . Translation of the Relevant Passages of the Document 
[0003] 

[PROBLEM TO BE SOLVED] [In a conventional color 
printer, ] . . . there has been a problem that a charging 
phenomenon of toner particles triggers an edge effect 
which increases the density in a portion where a latent 
image potential changes drastically such as an edge 
portion of a patch pattern. 

[0004] 

[MEANS TO SOLVE THE PROBLEM] ... including: light 

detecting means for detecting a quantity of reflected 
light; integrating means for performing time 
integration on detection results of the light detecting 
means, with a first order or higher orders; maximum 
value detecting means for detecting a maximum value in 
the integral results obtained by the integrating means; 
and controlling means for controlling the density of an 
image which is formed in accordance with a ratio of a 
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maximum value in the adhering portion [of toner in a 
recording carrier] to a maximum value in non-adhering 
portion [of toner in the recording carrier] , which were 
detected by the maximum value detecting means. 
[0005] 

[EFFECT] With the foregoing arrangement can be 

provided an image forming controlling device for 
detecting a quantity of reflected light from the 
adhering and non-adhering portions of toner in the 
recording carrier, performing time integration on the 
detection results with a first order or higher orders, 
detecting the maximum value of the integral results, 
and controlling the density of an image to be formed, 
in accordance with the ratio of the detected maximum 
value in the adhering portion to that in the non- 
adhering portion, thereby realizing, for example, 
density control which is free from an environmental 
fluctuation and an influence of the edge effect. 

[EMBODIMENT] 

[0025] Fig. 10 is a flow chart showing output reading 
process of a density detecting section, and Fig. 11 is 
a drawing showing one example of a signal related to 
the process. When the density detecting section reads 
out a patch shown in Fig. 11(a), high density is 
detected in an edge portion of the patch, and thereby 
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an output of the density detecting section 
corresponding to the edge portion of the patch presents 
an overshooting state while showing a waveform of Fig. 
11(b). In step Sll, in synchronism with a sampling 
clock of Fig. 11(c) is read out the output of the 
density detecting section (Fig. 11(d)), then, in step 
S12,. the read-out data are successively stored. 
[0026] Here, in the case of performing, for example, 
data averaging process, i.e., process of dividing a sum 
total of data by N after making sampling of n pieces of 
data, a large error may be included where N is small. 
Therefore, in the present embodiment, in step S13, for 
example, Butterworth second-order integral process is 
performed on N pieces of data, and by giving a process 
to fit an integration constant thereof by using 
temporal high-order integral process method in 
accordance with the speed of an electrophotographic 
process, high level data in the overshooting state 
corresponding to an edge portion are deleted. A 
transfer function of a Butterworth second-order 
integrating filter is shown as follows: 
[0027] T(s) = co^V{s'+S(co^/Q)+a)o2} 

The following equation is obtained by converting the 
foregoing equation. 

U„ = (cu,T)2e,.2{T/Q) -2}U^.,-{1- (T/Q) + (a),T) }2U,_2 
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Note that, T: 



t ime constant 



Q: Oi^CR 



'n-l • 



last output 



Un_2 : output before last 
e^-i: last input 

input before last 
In the present embodiment, based on the foregoing 
equation is performed the process of data after 
sampling so as to perform chronological integration 
process. The data are substituted into the foregoing 
equation in order of sampling, and results thereof are 
stored in the memory in step S14, thereby obtaining 
second-order integral results from the sampling data in 
real time. By having such an arrangement, time 

integration process can be performed successively on 
the inputted data, thereby saving a memory capacity, 
increasing process speed, and eliminating an influence 
of the edge effect, compared with process of averaging 
n pieces of data after storing them in the memory. 
Namely, this process method makes it possible to save 
the memory, increase the process speed, and eliminate 
the edge effect. 

[0028] Next, after detecting the maximum value of 
filter process results and storing it in the memory in 
step S15, the process is terminated. By the foregoing 
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procedure, the present embodiment can measure the 
density in a patch correctly. Next, the following will 
explain the density control specifically. 
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